This paper presented analysis in order to show the influence of welding pulse parameters on the microstructure of the deposit, where a coating performed by GTAW-P process (Tungsten Arc Welding with the Atmosphere Gas with deposition Powder). The coating was an alloy of cobalt based on a substrate of a steel SAE 1020. The coating was performed with pulsed current between 120 and 180 A, and the variations of pulse parameters occurred between the time base and peak currents. Metallographic analysis by electronic scanning microscopy (SEM), micro hardness testing and determination of the dilution rate of the material were carried out. Thus, the results demonstrated that sample 3 showed better results, such as the size of finer grains, medium high hardness about 65 HRC, 4.3% dilution rate and a lower heat transfer. Therefore, the spectrum shown by scanning electron microscopy revealed the presence of hard carbides (Co, Cr and W) in interdendritic region of the deposit, which explained the high levels of hardness.
Introduction
Hard coating aims to realize the protection of the surface of equipment or mechanical part which is subject to severe operating conditions. The process consists in depositing on the desired surface, metal alloys with different mechanical properties of the substrate used. These alloys lead to more suitable strength to the equipment in order to make them more likely to wear at work. The coating process is such that the cords are disposed laterally and a pair of nesting level so that the coating depends on the application and welding process [1] .
The gas tungsten arc welding (GTAW) process is based on the electric arc established between a non-consumable tungsten electrode and of the work-pieces to be joined. GTAW also known as TIG welding (Tungsten Inert Gas), can be used small amounts of non-inert gases in the shielding mixture, such as hydrogen or nitrogen [2] .
However, the Tungsten Process Atmosphere Gas (GTAW) or Tungsten Inert Gas (TIG) only performs deposition of the alloy by means of sticks or wires [3] , suitable a welding nozzle adapted to perform the deposition of the alloy plating using in the form of powder material, which is called GTAW-P (Tungsten Arc Welding with the Gas atmosphere with Power deposition).
We note that these deposits should produce one dendritic solidification microstructure with complex carbides rich Co, Cr and W, originating from STELLITE 6 powder, formed in phase contours.
The great majority of Stellite alloys are cobalt-based, with additions of Cr, C, W and Mo consisting of complex carbides in an alloy matrix. They are resistant to wear, galling and corrosion and retain these properties at high temperatures. Their exceptional wear resistance is due mainly to the unique inherent characteristics of the hard carbide phase dispersed in a CoCr alloy matrix.
It is regarded as the industry standard for general-purpose wear resistance applications, has excellent resistance to many forms of mechanical and chemical degradation over a wide temperature range, and retains a reasonable level of hardness up to 500˚C (930˚F). It also has good resistance to impact and cavitation erosion [4] .
They combine an excellent resistance to mechanical wear, especially at elevated temperatures with excellent corrosion resistance, and against sliding wear or wear due to friction metal. Alloys with high carbon content are usually more suitable to resist abrasion, worn by contact or severe erosion.
Experimentation
As substrate we used the SAE 1020 steel that has been rectified to remove oxides, oil and dirt and deposited by TIG welding the filler metal cobalt-based, commercially known as STELLITE 6 WM whose specification is illustrated in Table 1 , but with a particle size between 45 and 180 µm and 41.3 HRC hardness, equivalent to 405 HV [5] .
The experimental runs were performed on realization of a deposition with a device developed by a model multi-process welding machine Inversal 450 and an automatic feeder metal powder ADP-2 model, which we use as a shielding gas and drag the Argon. Table 2 shows the pulse parameters used, providing an average current pulse of approximately 150A, but with different peak time.
Each sample was cut and prepared abrasive paper # 220 to #1200, and then attacked in solution in 15 ml H 2 O, 15 ml HNO 3 , 15 ml CH 3 COOH, and 60 ml HCl to reveal microstructure.
The grain sizes were valued according to ASTM E-112, but the hardness measurements were performed on the sample cross-section, a hardness equipment HV 1000B throughout the coating. The dilution was effected by macroscopic measurements of the value of the areas of penetration and strengthening the deposit as [6] . However, the heat input for this deposition abided between 200˚C and 350˚C as reported [7] , which is responsible for 
Results and Discussions
The deposit of coating is presented with a layer of 0.5 mm thick, less than 1% porosity and a hypo eutectic structure with various carbides dispersed as shown by macrographs of Figure 1 [7] . Figure 2, Figure 3 and Figure 4 show the micrographs obtained by optical microscopy (OM) and scanning electron microscopy (SEM) samples generated through the samples.
In welding coating, at the interface fact be the most critical region, the structure is more refined and heterogeneous, which may occur in this region increasing hardness [8] .
To determine the principal components present in the coating a micro-analysis was performed in two stages bounded by regions (phases) A and B of the sample 1, as shown in Figure 5 .
This structure have the typical hypo-eutectic performance consisting of complex wear resistant carbides dispersed in a tougher, more ductile CoCr alloy matrix. Higher levels of heat input resulted in the reduction of the ferrite content of the weld metal, but increasing the austenite.
The results with the phases present in the microstructure are shown in Table 3 , which shows the phase rich in cobalt and iron, and B phase rich in chromium carbides, and tungsten in the form of dendritic needles.
The grain size data [9] , hardness, dilution and heat input are shown in Table 4 , where we can observe for sample 3, which besides having high hardness, showed lower heat input, lower average grain size and important dilution. 
Conclusions
It is noted across the micrograph and the standards for determining diameters of the grains, which, due to the low heat input, sample 3 was the one with a refined microstructure, greater hardness, since smaller grain sizes produce a microstructure homogeneously harder. The lower heat input was also in the sample 3, which favored a better dilution. Microanalysis showed the significant difference of participation of the elements present in the coating, because in that phase B showed higher hardness than the layer A, the presence of elements such as Cr and Co was that generated the respective carbides for increasing the hardness. In addition to the hardness ratio, the higher share of carbon in the region B leads us to believe that there was the formation of chromium carbides and cobalt, which were characteristic of these deposits.
The welded sample 3 with a lower amount of heat input, showed the more refined structure and better mechanical properties to the weld.
